There is a widespread interest in the commercial application of D-glucose-isomerase for the large-scale conversion of Dglucose into fructose-containing syrups[ ]. As such, there is a need for a rapid and reliable method for the routine analysis of glucose-isomerising activity in fermentation broths. The analytical methods currently in use include the incubation of the enzyme preparation with a solution of D-glucose followed by colorimetric analysis of the fructose produced [2, 3] .
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Of the many proposed colorimetric methods such as the reaction of anthrone with sulphuric acid [4] [5] [6] , resorcinol with hydrochloric acid [7] , thiobarbituric with hydrochloric acid [8] , and the cysteine-carbazole-sulphuric acid procedure, the latter commonly known as the "Dische Reaction" [9, 10] This note describes a simplified and rapid automated procedure which, retains the accuracy of the cysteinecarbazole-sulphuric acid procedure while using milder reaction conditions than those formerly prescribed [12] [13] [14] .
There are also fewer analytical modules included than previously described. The method is capable of analysing fructose in the range of 0.01-0.1 g/1 solution. Twenty samples per hour are analysed.
Materials and method
All chemicals should be of reagent grade. Distilled water is used throughout to make up the solutions to volume. Figure 1 .
The Sampler IV is set to sample at the rate of 20 samples per hour and heating bath allowed to stabilise at 60C. The sample is pumped and allowed to mix with cooled and air segmented sulphuric-acid solution containing cysteine hydrochloride. The mixture is mixed in a 5 turn coil and reacted on-line with carbazole. The mixture is allowed to enter the inlet of the heated coil and on exit, the mixture is partially cooled in a cooling-fin. The reagent stream is fed to the colorimeter and the absorbance of the reagent stream is then measured at 560 nm. Sample analysis Prior to analysis the reagent lines and sample line are placed in water containing a few drops of Renex-30 solution and the system pumped through. The recorder chart drive is switched on. The colorimeter is switched to the direct position and standard calibration knob set to 1.0. Using the aperture control knob on the colorimeter, the recorder pen is adjusted to zero. The reagent lines are then placed in their respective containers except the sample line which is aspirating water. After the system has equilibrated, the baseline is set to zero.
Sample preparation
Fructose standard (0.08 g/l) is then continuously sampled and the peak height is adjusted to read 80 chart divisions. The standard calibration knob on colorimeter is used for this purpose. Standards The coefficient of variation was found to be -+ 1.11%. The total elapsed time from introduction of sample until appearance Of a readout on the recorder chart was 6 minutes.
In Table 1 The fundamental chemical reactions involved in the procedure described here are similar to the reaction sequences originally described by Dische [9] . The were selected so that optimum colour development from fructose takes place, at milder experimental conditions to avoid interfluence caused by the presence of other sugars and interfering substances 9 ]. For optimum colour formation at 60C, the following amounts of reagent were required: cysteine hydrochloride (2%, w/v), carbazole (30 mg/100 ml) and sulphuric acid (80%, v/v). Attempts to use cysteine hydrochloride and carbazole as a combined reagent in aqueous ethylene glycol, monomethyl ether were not successful. Carbazole in 80% sulphuric acid followed by the addition of cysteine hydrochloride and then carbazole also produced low sensitivity and noisy peaks. The order of addition of reagents is critical for both the optimum colour formation and for the smooth operation of the analytical system. These observations are incorporated in the flow diagram ( Figure 1 ) developed for fructose analysis.
A typical substrate for enzymatic conversion of glucose into fructose may contain glucose, maleic acid, calcium chloride, magnesium sulphate, potassium chloride and sodium hydroxide. To analyse the fructose content, these substrate samples are neutralised to a pH 6.5 with sodium hydroxide or with hydrochloric acid.
A standard fructose solution (0.05 g/l) was spiked with increasing amounts of the selected interfering substances and analysed. No significant interferences were observed when glucose, maleic acid, maltose, and calcium chloride were present in amounts up to 0.6, 1.0, 0.25 and 0.47 g/l, respectively.
The procedure developed has been shown to work well under routine conditions in the control of isomeraseproduction facilities. The manual cysteine-carbazole-sulphuric Roy & Buceafuri Automated colorimetric analysis of fructose acid method has been accepted as a satisfactory procedure for analysing fructose as a measure of enzyme activity [12] , therefore the present improved automated procedure presented here should be similarly acceptable for measuring fructose from a wide variety of sample matrices.
several ad hoc groups met to propose policies which this Committee might pursue. Groups met to cover the subjects of labelling, specimen collection, materials for quality control and quality control procedures. Before every evaluation a contract should be carefully drawn up between the producer and the testing organisation. The evaluation process should be done as quickly as possible. All instruments tested must be productionmodels. No prototypes should be tested in the proposed scheme. Testing should always be done against a carefully prepared protocol and there should therefore be no chance of litigation by the producer. 10. The overall arrangements must include a means whereby the producer can comment upon the final report, and his comments should be published with the report. 
Implementation
Professor Haeckel (Hannover) together with a selected group in Germany has produced a protocol at the instigation of the IFCC Expert Panel on Instrumentation. The German Group is currently using the protocol in an instrument programme and in the light of experience so gained, it will be modified and subsequently tested again jointly with a French
Group. This protocol could form the basis of an ECCLS document.. It is .hoped that a final version should be available in the summer of 1980 and thereafter no time should be lost in the ECCLS taking it up for use. The IFCC Expert Panel would endeavour to obtain full international acceptance
